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i >sp*nt  plot  design  was  selected  assigning  the  two  fertilizer  material s-- 
Triple  Superphosphate  (TSP),  a commercial  one,  and  Magnesium  Ammonium 
Phosphate  (MAP),  which  was  made  from  waste  red  phosphorus  compositions-*- to 
main  blocks  and  rates  randomly  assigned  to  subplots.  Four  replications 
comprise  the  study  for  fescue  grass  with  each  subplot  measuring  five  by 
eight  feet,  or  approximately  0.001  acre.  The  phosphorus  content  of  the 
additive  and  the  commercial  is  3.78%  and  19.78%  respectively,  and  the 
treatment  rates  for  the  fescue  grass  was  0 to  240  pounds  per  acr$,  and  0 
to  300  pounds  per  acre  for  the  alfalfa  crop  which  was  laid  out  in  three 
replicates.  The  fescue  grass  was  treated  on  20  March  1974  and  was  checked 
in  mid  May  and  July  for  flowering,  stem,  and  leaf  growth.  On  both  occasions, 
nonnal  growth  was  observed.  The  fescue  grass  plot  was  over  seeded  with 
Korean  Lespedeza,  a legume  which  has  a quantitative  requirement  for 
phosphorus.  Checking  for  the  growth  rate  of  this  legume,  we  discovered  that 
the  nitrogen  content  of  the  soil  additive  was  suCh  that  extreme  basal  growth 
occurred  which  inhibited  the  growth  of  the  legume.  The  alfalfa  plot  was 
initiated  in  mid  July,  and  one  month  later  the  crop  was  observed  for  normal 
development.  At  that  time,  all  growth  traits  were  normal.  As  it  turned 
out  in  the  soil  additive  for  every  60  pounds  of  phosphorus  applied  we 
benefitted  with  27  pounds  of  nitrogen.  So,  the  nitrogen  rate  was  0-108 
pounds  per  acre.  The  difference  between  the  subplots  can  be  attributed  to 
the  nitrogen  content  of  the  soil  additive  (MAP),.  The  legume  seedling 
counts  were  doubled  for  the  TSP  compared  to  MAP  at  1.07  to  .55  for  the  July 
, stand,  and  tripled  .48  to  .15  for  the  September  stand  for  tall  fescue  grass. 
For  the  alfalfa  crop,  a complete  evaluation  cannot  be  made -due  to  other 
deficiencies,  namely  calcium,  magnesium,  copper,  and  boron  which  are  needed 
to  obtain  a true  response  to  MAP  treatment. 
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Inlotiw  * gggMfag  Mhg^un  Phosphate  Eesgaslon 

as  a 

fertilise g W«t«gUl  OH  T«ll  FHCtW 

Phosphorus  m an  essential  eleemnt  for  plant  growth  la  currently  in  short 
supply  for  nssting  tha  danands  of  tearless  agriculture.  Because  of  this  short- 
age, it  is  nost  opportune  for  salvageable  materials  to  be  returned  to  useful 
channels,  if  at  all  possible. 

With  this  background,  a magnesium  ■wmonlum  phosphate  suspension  was 
received  from  the  Crane  Depot  for  field  testing  at  Sout’iem  Indiana  Purdue 
Agricultural  Center,  east  of  Dubois,  Indiana,  in  Dubois  County. 

while  considering  this  product  for  crop  use,  it  was  imperative  that  an 

I 

evaluation  be  obtained  as  soon  as  possible,  therefore,  requiring  an  eutablished 
crop,  since  tall  fescue  sod  on  low  fertility  soil  was  available,  a a experi- 
mental study  was  initiated  on  March  30,  1974. 

Objectives  of  the  study  were  <as  follows* 

1.  Compare  magneslum-ammonlum-phosphats  (MAP)  with  a standard 
granular  fertiliser  such  as  triple  superphosphate  (TSP)  for 
their  plant  feeding  properties. 

2.  Evaluate  both  materials  over  a wide  range  of  treatMnt  rates. 

3.  Observe  the  capacity  of  these  materials  to  stimulate  legume 
seedlings  in  an  established  grass  sod. 

4.  investigate  nutrient  uptake  by  the  growing  crop  as  Masured 
by  plant  tissue  analyses. 

5.  Examine  changes  in  soil  fertility  levels  as  affected  by  rate 
and  source  of  phosphorus  carrier. 


PROCEDURES 


2* 


The  following  abbreviated  dotal la  describe  tha  atudy  in  progress t 
Location  - Southern  Indiana  Purdue  Agricultural  Canter*  Dubois*  Indiana* 

Soil  Type  - Zanesville  silt  loan*  good  surface  drainage  with  2%  slope » 
internal  drainage  is  poor*  due  to  compacted  (frag ipsa)  clay  layer  in 
subsoil. 

Soil  Test  Data  - pH  6,2  to  6.5;  Phosphorus  - 4 to  6 ppm  (very  low) ; 

Potassiun  - 130  ppn  (nediun) . 

Bxperinental  Design  - split  plot  (phosphorus  carriers  assigned  to  sain 
plots) • 

Plot  Sise  - 5 feet  by  8 feet*  .001  A. 

Replications  - four  (see  Figure  1) . 

Treatments  - Magnealun-amnonlum-phosphate  (3.78%  P) * suspension 
Triple  superphosphate  (19.78%  P) * granular. 

Treatment  Rates  >0  (check)*  60*  120*  180*  and  240  lbs.  PjOj/A. 

Date  of  Application t March  20*  1974. 

The  experimental  site  was  selected  on  March  20*  1974*  oh  an  area  which  had  no 
previous  history  of  phosphorus  fertilisation.  A blanket  application  of  muriate 
of  potash  was  applied  to  the  experimental  site  prior  to  staking  and  outlining 

w 

individual  subplots. 

A split  plot  design  was  selected  assigning  the  two  fertiliser  materials  to 
main  blocks  and  rates  randomly  assigned  to  subplots.  Four  replications  comprise 
the  study  with  each  subplot  measuring  five  feet  by  eight  feet*  or  approximately 
<001  acre. 
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A - Magnesium  ammonium  phosphate 
8 - Triple  superphosphate 


Treatment  Kates  - 0 (check) , 60,  120,  180,  and  240  ltoe.  PjO^/A 


Igure  1.  Ixperimcntal  Plot  Diagran  for  Magnesium -Ammonium-Phosphate  study  on 
Established  rescue  Sod. 


Rates  of  phosphorus  materials  used  are  shown  below t 
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Plots  were  outlined  with  cord  and  then  staked  in  accordance  with  experimental 

die?  ran. 
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Treatments  of  — gmilwi  ammonium-phot  pfccte  ton  Mi^hed  on  • gran  scale 
and  than  diluted  with  water  to  a nininun  of  approx inately  three  pounds.  The 
sue  pension  was  then  applied  to  a plot*  using  a garden  sprinkler  can. 

A systematic  pattern  was  followed  by  spreading  the  suspension  lengthwise 
to  a plot  in  broad  sweeps  until  the  area  was  initially  covered  and  then  return* 
ing  to  the  first  point  of  contact  and  repeating  the  process. 

Triple  superphosphate  was  weighed  to  the  nearest  gran  according  to  plot 
requirenents  and  then  diluted  with  nasonry  sand  to  facilitate  hand  broadcasting. 

After  completion  of  phosphorus  applications,  Korean  Lespedesa  (Leaped era 
stipulacea)  was  broadcast  across  the  experiment  at  approximately  10  lbs/acre. 

This  would  allow  approximately  70  aeM  per  square  foot#  assuming  uniform 
distribution  with  a cyclone  (hand)  seeder. 

At  the  time  of  overseeding,  new  fescue  growth  had  begun  to  appear  thru  the 
aftermath  from  the  previous  season.  To  an  observer  unfamiliar  with  legume-grass 
mixtures,  this  would  appear  to  be  excessive  competition  for  small  seedlings  to 
emerge  thru  a residual  mulch.  However,  it  is  not  uncommon  for  Korean  Lespedesa, 
a summer  annual,  once  seeded  to  the  land  to  continue  to  germinate  annually  and 
reestablish  itself  with  a new  seed  crop.  Phosphorus  treatments  would  enhance  the 
possibilities  of  legume  establishment  on  this  site. 

Results 

% 

The  plots  were  inspected  on  Hay  24  for  phosphate  response  and  legume  emer- 
gence. All  plots  were  in  early  flowering  stage  as  evident  from  the  fescue  leaf 
and  stem  measurements  in  Table  1. 

Because  as  much  as  108  lbs.  nitrogen  was  applied  per  acre  on  the  240  lb.  NAP 
treatment,  an  extremely  heavy  basal  growth  developed. 

Patterns  of  fertiliser  movement  were  also  evident  across  plot  borders  from 
the  .53  inch  of  rainfall  on  March  21  after  treatment  applications  on  March  20. 
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Motes  wore  takM  recording  these  observations. 

Mo  effort  was  node  to  count  legume  seedlings  on  Nay  24,  es  it  ssemed  More 
feasible  for  the  top  growth  to  be  Mowed  and  the  aftemath  renoved  before  attempt- 
ing  a detailed  count. 


Table  1.  Plant  Height  Data  fron  Phosphorus  Study  on  Tall  rescue  Sod 
Datet  May  24,  1974 


Treataent 


——Plant  Part————— 


(lbe.  PO.A)  »Ml  leaf 

2 5 


MAP 

0 

12 

60 

14 

120 

20 

180 

24 

240 

26 

Sten  i seed  Head 

TSP  MAP  TSP 

Haight  (in.) — 


12 

32 

30 

12 

32 

30 

12 

36 

30 

12 

38 

30 

12 

42 

30 

Observations*  Basal  leaf  growth  under  NAP  treatnents  was  extremely  heavy  at  the 
high  rates,  and  became  detrimental  to  lespedesa  seedlings  by  aid-suemer. 

On  June  13,  the  top  growth  still  remained  on  the  plots  due  t<*  insufficient  man- 
power during  the  hay  season.  It  was  therefore  decided  to  wait  until  the  first  week  of 
July  to  nake  the  counts. 

on  July  2,  evidence  of-  nitrogen  effect  fron  180  lb.  and  240  lb.  MAP  treatments 
was  still  apparent.  Plots  were  fairly  uniform  in  height,  yet  irregular  due  to  late 
cleanup. 

Two  plant  counts  using  a foot  square  wire  frame  constituted  the  seedling  counts 
within  each  plot.  A random  toss  from  an  adjacent  olot  was  used  to  locate  the  first 
site  while  a second  toss  from  within  the  plot  determined  the  second,  only  legume 
plants  rooted  within  the  wire  enclosure  were  included  in  the  count. 

Results  of  two  counts  completed  on  July  2 and  September  17,  are  shown  in 
Table  2.  Treatment  averages  (5  treatments  x 4 replications)  show  a pronounced 
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Tibi#  2* 


*"*liw*  Comta  from  Phosphorus  Study  on  Tall  Fikim  Sod 


It  (lba/l) 
as  MAP 


TrMtMBt 
(lba.  P 20$/h) 


Date  of  Stand  Counts 


July  2,  1974 


Sapt  aster  17,  1974 


Total 


Treatasnt  avsraga 
Plants/sq.  ft. 


reduction  where  nitrogen  stimulated  tell  fescue  competition  end  less  legunes  in 
contrast  to  an  absence  of  nitrogen  effect  with  TSP  end  a slightly  better  legume 
count* 

Plant  Analyses 

Plant  tissue  samples # simulating  hay  removal#  were  collected  on  Nay  24#  1974# 
July  14#  1974#  and  October  10#  1974* 

Initial  spring  harvest  was  more  mature#  as  exemplified  by  plant  height  data 
at  that  time*  Plant  nitrogen  approached  2%  where  MAP  had  been  applied  at  the 
heaviest  rate.  Plots  receiving  only  TSP  applied  were  very  N -deficient. 

The  second  sampling  on  July  14#  demonstrated  a slight  advantage  for  NAP  in 
providing  nitrogen  for  fescue  in  view  of  the  heavy  growth  removed  from  the  first 
harvest* 

By  the  third  sampling  date#  any  residual  nitrogen  benefit  from  NAP  had 
disappeared*  Phosphorus  levels  were  virtually  the  same  for  both  materials  after 
a considerable  spread  on  the  second  cutting* 

Other  elements  occurred  at  adequate  concentrations  in  tall  fescue  tissue# 
except  sine*  This  element  was  marginal  oh  both  first  and  third  cuttings#  assuming 
20  ppm  to  be  adequate#  regardless  of  phosphorus  carrier  and  rate* 
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Table  3.  riMt  Tissue  Analyses  from  Phoephorue  Study  Using  Tall  Fescue  Sod 


Nitrogen  S sapling  Dates 


Treatment  lbs*  M 

(lbs.  P.OvA)  Applied/A 

Nay  24 
MAP 

l,  1874 

\ ^ / 

: * : 

July  14 
MAP 

l.  1974 
TSP 

October  10.  1974 
MAP  TSP 

0 (check) 

0 

1.33 

1.40 

2.02 

1.94 

1.61 

1.60 

60 

12 

1.S0 

1.32 

1.94 

1.98 

1.61 

1.57 

120 

24 

1.51 

1.31 

2.00 

1.92 

1.59 

1.58 

180 

36 

1.71 

1.46 

2.04 

1.98 

1.60 

1.68 

240 

48 

1.88 

1.47 

/>.08 

1.98 

1.54 

1.60 

* 

As. 

1.58 

1.39 

2.01 

1.96 

1.59 

1.60 

« P 


0 

.26 

• 32 

.57 

.47 

.29 

.31 

60 

.35 

.35 

.46 

.63 

.36 

.43 

120 

.36 

.29 

.52 

.79 

.36 

.43 

180 

.29 

.31 

•54 

.81 

.37 

•43 

240 

.30 

.40 

.54 

.88 

.44 

.47 

Ay. 

.31 

.53 

.52 

.71 

| Mm  mmmm 

.36 

.41 

»ess»  ^ mmmmmm* 

0 

.26 

.36 

.53 

.46 

.29 

.33 

60 

.36 

.28 

.47 

.55 

.31 

.35 

120 

.40 

.28 

.48 

.59 

.32 

.32 

180 

.32 

.27 

.53 

.55 

.38 

.29 

240 

.83 

.22 

.54 

.57 

.38 

.32 

AV. 

.33 

.28 

.51 

.54 

.33 

.32 

» an  h«  — — 

0 

108 

177 

210 

149 

85 

66 

60 

185 

154 

165 

191 

76 

66 

120 

192 

177 

172 

217 

66 

75 

180 

213 

142 

317 

208 

116 

70 

240 

156 

78 

262 

202 

124 

82 

Ay. 

171 

145 

225 

193 

93 

72 

Table  4.  Plant  Analysis  Data  frosi  Phosphorus  Carrier  Study  on  Tall  Paaeua  for  1974* 


N 

I 

3 

Carrier 

0 

Treatment 

60 

(lbe. 

120 

p2o5/a> 

180 

240 

Optimum  Lew 
(Percent) 

Nitrogen 

4 

MAP 

1.33 

1.50 

1.51 

1.71 

1.88 

2.50 

TSP 

1.40 

1.32 

1.31 

1.46 

1.47 

Phosphorus 

MAP 

.26 

.35 

.36 

.29 

.30 

.35 

TSP 

.32 

.35 

.29 

.31 

.40 

Fotasoiun 

MAP 

2.26 

2.48 

3.39 

2.63 

2.35 

2.00 

TSP 

2.36 

2.45 

2.34 

2.53 

2.16 

Calcium 

MAP 

.32 

.43 

•51. 

.44 

•40 

.30 

TSP 

.52 

.34 

.38 

.43 

.36 

Magnesium 

MAP 

.26 

.36 

.40 

.32 

.33 

.20 

TSP 

•36 

.28 

• 28 

.27 

.22 

Manganese 

MAP 

108 

185 

ppw 

192 

213 

156 

50 

TSP 

177 

154 

177 

142 

78 

Iron 

MAP 

66 

92 

101 

75 

72 

50 

TSP 

92 

65 

57 

64 

60 

Boron 

MAP 

9 

11 

12 

9 

9 

6 

TSP 

• 11 

9 

9 

8 

8 

Copper 

MAP 

6 

7 

9 

6 

7 

3 

TSP 

7 

6 

6 

6 

6 

Sine 

MAP 

17 

22 

28 

20 

21 

20 

TSP 

20 

17 

16 

15 

14 

* Top  growth 

collected 

on  May  24, 

1974 

10. 
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Tmblm  5. 


tlant  Analysis  Data  friCM  Phosphorus 


Carrier  study  on  fail  fmcm  for  1974* 


Sleaent 

Carrier 

Treatnent  (lbe. 

p2o5/a> 

t 

0 

60 

120 

180 

240 

h 

v . 

nitrogen 

MSP 

2.02 

1.94 

“nra  % 
2.00 

2.04 

2.08 

t 

[ 

TSP 

1.04 

1.96 

1.92 

1.98 

1.98 

i 

E 

i 

1 

i 

HiMfiiotw 

MAP 

.57 

•46 

.52 

.52 

.54 

TSP 

.47 

•63 

.79 

•81 

.88 

i 

Botassiun 

MAP 

3.07 

2.70 

2.78 

2.81 

2.61 

L 

J 

TSP 

2.55 

3.23 

3.11 

3.17 

2.82 

1 

\ 

1 

j Calciun 

! 

MAP 

.54 

.51 

.45 

.62 

•53 

i 

i 

r 

TSP 

.44 

•64 

•59 

.64 

.56 

’> 

Magnesium 

MAP 

.53 

.47 

.48 

.53 

.54 

f , 
% ‘ 

[■ 

TSP 

•46 

.55 

.59 

.55 

.57 

l 

to  p 

» 

Manganese 

MAP 

210 

165 

***** 

172 

317 

262 

S 

f 

i 

5 

f 

TSP 

149 

191 

217 

208 

202 

Iron 

MAP 

91 

106 

79 

88 

85 

t 

f 

TSP 

S5 

91 

103 

98 

101 

1 

f 

Boron 

MAP 

6 

8 

6 

9 

10 

i 

TSP 

11 

9 

10 

9 

10 

i 

Copper 

MAP 

*10 

9 

8 

9 

9 

; 

TSP 

10 

ll 

13 

11 

12 

1 

\ 

F 

Sin c 

MAP 

27 

23 

23 

26 

29 

\ 

T8P 

26 

26 

30 

27 

28 

f 


Optima  Level 
(Percent) 


3.00 


.30 


2.50 


.20 

.20 


50 

50 

6 

3 

20 


t 

j 

s 

r 


i 


i 

i 


Top  growth  collected  on  July  14,  1974 
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Table  6.  riant  Analysis  Data  from  Aiosphorus  Carrier  Study  on  Tall  Pencue  for  1974* 


llenent 

Carrier 

Treatment 

(lba. 

p2o5/a> 

0 

60 

120 

180 

240 

Optimal  Level 

Nitrogen 

MAP 

1,61 

1.61 

1.59 

1.60 

1.54 

3.00 

TSP 

1.60 

1.57 

1.58 

1.68 

1.60 

Phosphorus 

MAP 

.29 

.36 

.36 

.37 

.44 

.35 

TSP 

.31 

.43 

.43 

.43 

.47 

> 

Potassiua 

MAP 

2.26 

2.27 

2.26 

2.39 

2.13 

2.50 

TSP 

2.32 

2.19 

2.33 

2.70 

2.47 

Calclun 

MAP 

.34 

.41 

.38 

.45 

,46 

TSP 

•41 

.40 

.38 

.40 

.39 

Nagnesiun 

MAP 

.29 

.31 

.32 

.38 

.38 

.20 

TSP 

«•» 

.35 

.32 

.29 

.32 

Manganese 

MAP 

85 

78 

66 

116 

124 

50 

TSP 

66 

66 

75 

70 

82 

Iron 

MAP 

79 

85 

79 

85 

99 

50 

TSP 

84 

88 

88 

82 

91 

Boron 

MAP 

8 

9 

9 

9 

10 

6 

TSP 

10 

11 

10 

10 

10 

Copper 

MAP 

7 

8 

9 

8 

8 

3 

TSP 

7 

8 

9 

8 

7 

Sine 

MAP 

17 

19 

18 

20 

22 

20 

TSP 

18 

18 

18 

19 

19 

* Top  growth  collected  October  10,  1974 
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• Soil  Analyses 

Soil  Swpln  tiih  collected  on  October  7,  obtaining  five  noil  cores  from 
each  plot  trentisent  and  than  combining  the  twenty  £ too  four  replications  for 
a composite  sample. 

Three  depths  of  soil,  0-1%  1-2",  and  2-3"  were  separated  at  the  time  each 
plug  was  drawn.  Table  7 illustrates  the  localisation  of  phosphorus  and  potas- 
sium to  the  top  inch  of  surface  soil,  xh  Table  S,  additional  data  showing 
magnesium,  manganese  and  sine  levels  are  listed.  Soil  magnesium  levels  are 
relatively  constant  and  it  is  assumed  that  small  quantities  applied  would  not 
make  a significant  change. 

For  economic  reasons,  tests  for  manganese  and  sine  were  limited  to  surface 
samples.  Soil  analytical  procedures  used  were  more  effective  in  detecting 
different  levels  of  sine  applied  than  for  manganese,  soil  samples  where  manga- 
nese and  sine  levels  are  not  currently  available  have  been  stored  for  future  use, 
if  requested. 
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Table  7.  Soil  Test  Data  from  Phosphorus  Study  on  Tall  rescue 


soil  **p  KP 

MAP  TSP 

Map  tsp 

Trt.  (lbs  P.O./A  Depth  - — pH  - — 

“ PI*  P— -- 

— - ppm  X 

iitui 


6 o-i 

6.2 

6,1 

6 

5 

205 

150 

1-2 

6.5 

6.2 

3 

2 

97 

82 

2-3 

6.5 

6.5 

2 

3 

67 

60 

60  6-1 

6.3 

6.2 

5 

13 

142 

187 

1-2 

6.4 

6.3 

3 

3 

97 

90 

2-3 

6.6 

6.3 

2 

3 

67 

60 

120  0-1 

6.2 

6.2 

9 

15 

187 

157 

1-2 

6.4 

6.2 

3 

3 

97 

90 

2-3 

6.7 

6.7 

3 

4 

67 

60 

180  0-1 

6.1 

6.3 

9 

26 

120 

150 

1-2 

6.3 

6.6 

.3 

5 

82 

82 

2-3 

6.5 

6.6 

1 

2 

60 

60 

240  0-1 

6,1 

6.2 

12 

36 

127 

150 

1-2 

6.3 

6.4 

3 

9 

75 

97 

2-3 

6.5 

6.6 

2 

3 

67 

67 

Averages  by  depths 

0-1 

6.2 

6.2 

8 

19 

156 

159 

1-2 

6.4 

6.3 

3 

4 

89 

88 

2-3 

6.6 

6.5 

2 

3 

66 

61 

Samples  collected!  October  7,  1974 

Phosphorus  values  for  top  inch  of  soil  reflect  treatment  applications  but  not  in  a 
'•r eight  line  increase.  There  is  a possibility  from  the  outcome  of  these  tests 
*•.  MAP  was  more  available  for  plant  uptake  due  to  adequate  soil  moisture  then  «*• 
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Table  ft*  Soil  Taat  Data  from  Phosphorus  Study  on  Tall  Fescue 


Soil 

NAP 

TSP 

NAP 

TSP 

HAP 

TSP 

Trt.(lbs  PjOj/A 

Depth  ——ppm  Mg 
(in.) 

vm  *■»  — 

era  Sn  ---• 

0 

0-1 

260 

250 

42 

3.0 

• 

1-2 

2S0 

220 

- 

- 

- 

«• 

2-3 

230 

210 

- 

am 

- 

60 

0-1 

210 

250 

67 

- 

3.5 

- 

1-2 

220 

260 

«s» 

ms 

ms 

- 

2-3 

230 

240 

- 

- 

- 

- 

120 

0-1 

240 

250 

57 

am 

4.0 

- 

1-2 

230 

• 230 

- 

- 

as 

- 

2-3 

230 

230 

- 

- 

- 

- 

180 

0-1 

190 

230 

52 

am 

5.5 

am 

1-2 

230 

210 

- 

•m 

- 

mi 

2-3 

230 

210 

am 

ms 

as 

- 

240 

0-1 

240 

230' 

57 

40 

6.5 

2.9 

1-2 

230 

240 

- 

- 

m» 

- 

2-3 

230 

230 

• 

• 

am 

. 

Averages  by  depth t 
0-1 

228  « 

242 

55 

40 

4.5 

2.9 

1-2 

234 

232 

- 

ms 

- 

- 

2-3 

230 

224 

• 

• 

ms 

Samples  collected t October  7r  1974 

Thia  data  shows  no  change  in  magnesium  or  manganese  level*  by  treatments  applied. 
A linear  change  was  observed  for  sine.  Only  aurface  samples  were  processed  for 
Mn  and  sn  to  reducs  analytical  expense. 


f 
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- 

|c« 
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i 

? 

| SUMMARY 


1.  two  Materials,  nag  iHtslum-anmonlun- phosphate,  end  triple  superphosphate,  were 
applied  to  established  tall  fescue  sod  for  comparison  as  fertiliser  material. 

2.  An  overseeding  of  Korean  Lenpedesa  was  broadcast  over  undisturbed  tall  fescue 
sod  as  an  evaluator  for  two  phosphorus  fertilisers,  one  a suspension  and  one 
a granular  Material, 

3.  Extremely  heavy  top  growth  resulted  from  the  fescue  treated  with  the  higher 

rates  of  NAP,  Nitrogen  totalled  10S  lbs /A  while  300  lbs  P,0_/A  as  NAP  was 
applied.  2 9 

4.  Lespedesa  seedling  emergence  was  quite  promising  even  at  the  higher  NAP  rates 
in  late  May.  However,  a delay  in  mowing  operations  and  aftermath  removal  was 
extremely  damaging  as  evident  from  legume  stand  counts.  Plots  receiving  little 
or  no  nitrogen  contained  the  denser  stands  of  Korean  Lespedesa. 

5.  Plant  analysis  data  were  reported  for  three  sampling  dates.  Nutrient  deficiencies 
were  most  evident  for  nitrogen  and  sine.  It  was  also  interesting  to  note  sine 
levels  for  first  and  third  cutting,  well  below  an  "adequate"  level  particularly 
where  TSP  had  been  used. 

6.  Spring  applications  of  both  NAP  and  TSP  were  detectable  in  soil  samples  collect- 
ed in  October. 

7.  The  first  increment  of  soil,  0-1",  shewed  appreciable  gains  in  soi  P and  K with 
progressively  higher  rates.  Buildup,  or  increased  P readings  were  most  evident 
where  TSP  was  applied.  Cause  for  this  occurence  is  not  clear,  whether  phos- 
phorus complexes  from  MAP  were  not  adequately  measured  by  the  soil  test,  or 
whether  a more  substantial  portion  had  been  drawn  off  by  plant  root  uptake,  and 
basal  grow tlx  which  measured  24"  in  height  on  May  24.  Corresponding  tissue  fron 
TSP  measured  only  12". 

8.  A positive  linear  trend  Was  observed  from  sine  soil  test  data  on  MAP  plots. 

Plant  needs  and/or  availability  was  not  adequate  as  supported  by  plant  analysis 
concentrations  for  sine. 

9.  Manganese  levels  were  higher  on  plots  receiving  £0  lbs  P-0_  or  more  as  MAP  in 
the  1st  cutting,  and  appreciably  higher  in  the  second  and  third  where  180  or 
240  lbs  P20&  was  used. 

10.  The  most  pronounced  observations  derived  from  the  first  year's  work  on  this 
study  was  tall  fescue  response  to  MAP  as  a nitrogen  source.  Because  this 
element  is  no  longer  available  in  quantity^  for  1975,  a more  dramatic  expression 
should  be  seen  from  the  lespedesa  seed  yet  to  geminate  and  grow,  a trait  of 
legumes  haying  seed  with  hard  seed  coats. 


! 
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Hmthona  Study  In  Alfalfa 


This  study  inis  initiated  in  July  1974,  to  obtain  a more  broader  base  for 
evaluating  the  magnesium -ammonium -phosphate  as  a fertiliser  material.  Alfalfa 
was  selected  as  a second  test  crop  since  its  fertility  requirements  are  high, 
possesses  a perennial  growth  habit,  and  is  used  extensively  as  a forage  crop. 

An  established  alfalfa  field  near  the  u.S.  Weather  Station  at  S1MC  was 
obtained  for  use  in  this  study.  The  soil  fertility  level  was  low,  a prerequisite 
for  the  evaluations  proposed,  and  the  stand  was  adequate  for  2-3  years  of  research. 
Soils,  Information 

Soil  Type  t Sanesvllle  silt  loan,  a relatively  flat  soil  with  good  surface  drain- 
age but  poor  internal  drainage,  due  to  a compacted  clay  layer  in  the  subsoil. 

Soil  Teat  Data*  Soil-watar  pHt  5. 7-6. 3 (low) 

Phosphorus  i 9 ppm  (very  low) 

Potassium  t 60  ppm  (very  low) 

Calciumt  2020  ppm  (low) 

Magnesium  140  ppm  (low) 

Experimental  information 

Oesigni  split  plot,  with  phosphorus  carriers  assigned  to  main  plots,  and  rates  of 
application  assigned  to  subplots. 

Plot  size * 5 feet  by  8 feat,  or  001  acre. 

Replications » three 

Treatments*  magnesium -ammonium -phosphate,  3.78%  P,  suspension. 

triple  superphosphate,  19.78%  P,  granular. 

Treatment  Rates t 0 (check),  60,  120,  180,  240  and  300  lbs.  PjOj/A. 

Date  of  Application*  July  14,  1974. 

On  July  14,  a standing  hay  crop  was  removed  to  facilitate  plot  layout  and 


application  of  treatments. 
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A broadcast  application  equivalent  to  600  lbs.  muriate  of  potash/acre  or 
360  lbs.  KjO/acre,  was  applied. 

Phosphorus  treatments  as  described  for  the  fescue  study  were  completed  accord- 
ing to  the  field  diagraa  in  Figure  1. 

On  August  15,  Gillian  and  Hood  inspected  the  site  for  treatment  effect  and 
need  for  plant  tissue  stapling.  Because  only  one  aonth  had  elapsed  froa  nutrient’ 
application,  it  was  decided  to  have  the  cutting  r waved  at  bloon  and  plan  to  staple 
the  regrowth  in  late  Septaaber,  or  early  October. 

Plant  and  soil  saaplss  were  collected  on  October  7,  and  the  results  of  these 
analyses  appear  in  Tables  9,  10,  11  and  12. 
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Results 
KANT  ANALYSES 

The  results  frosi  ths  first  ssriss  of  alfalfa  tissue  analyses  appearing  in 
Table  9 show  several  elenents  to  be  deficient,  even  though  a portion  of  these 
conditions  were  predictable  by  the  initial  soil  test* 

An  optimal  level  for  each  eleamnt  has  been  shown  in  the  right  hand  column. 

This  figure  has  been  drawn  frosi  whet  night  be  tensed  an  "adequate  range*  for  each 
element. 

All  values  for  M,  P and  x were  within  range.  No  definite  trends  are  evident 
fron  phosphorus  data,  and  the  short  interval  between  application  and  test  nay 
explain  this  condition. 

Low  values  for  calciun  and  nagnesiun  reflect  need  for  line  plus  cation  balance 
tipped  toward  potassium  by  the  liberal  application* 

Manganese  suggests  a response  to  the  Material  applied  in  MAP. 

Iron  was  very  adequate,  while  copper  and  boron  appear  in  short  supply  to 
require  a top  dressing  in  advance  of  1975*  line  levels  show  no  consistent  trends 
to  imply  favorable  benefit  derived  fron  MAP  source. 

Soil  Tests 

Procedures  described  for  soil  sanpling  on  the  fescue  study  were  followed  here, 
except  that  a composite  fron  three  replioates  occurred  instead  of  four* 

These  data  show  the  significance  of  shallow  increments  of  soil  in  quantifying 


soil  fertility 
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T.M.  9.  Plsnt  Analysis  Dsts  fro.  Phosphorus  study  on  Alfslf.  l97«. 


i Element 

t ' ‘ 

Carrier 

Treatment  (lbe. 

PjOj/A) 

0 

60 

120 

180 

mi  A .. 

240 

300 

Optimum  Lev* 
Percent 

j Nitrogen 

4. 

NAP 

4.24 

4.63 

4.34 

4.08 

4.52 

5.17 

4.00 

1 

if 

TSP 

4.64 

4.16 

4.53 

4.42 

4.21 

4.16 

| Phosphorus 

NAP 

0.90 

0.42 

0.45 

0.38 

0.39 

0.42 

e 

0.30 

L 

TSP 

0.43 

0.42 

0.41 

0.39 

0.60 

0.43 

% 

! Potassium 

t 

MAP 

2.76 

2.91 

3.07 

2.91 

2.74 

2.81 

2.50 

j 

TSP 

2.84 

2.TI 

3.25 

2.73 

3.20 

2i82 

| Calcium 

t 

NAP 

1.62 

1.36 

1.55 

1.30 

1.48 

1.26 

1.80 

TSP 

1.34 

1.52 

1.41 

1.33 

1.62 

1.38 

^ Magnesium 

NAP 

0.32 

0.27 

0.35 

0.28 

0.33 

0.30 

0.30 

TSP 

0.26 

0.29 

0.29 

0.27 

0.32 

0.29 

L Manganese 

NAP 

81 

76 

166 

ppe  — — ■ 

103 

172 

440 

70 

i 

TSP 

60 

87 

78 

71 

73 

69 

i Iron 

NAP 

225 

197 

235 

190 

188 

159 

150 

\ 

TSP 

182 

204. 

165 

197 

218 

176 

i Boron 

NAP 

25 

20 

21 

19 

20 

18 

40 

\ 

\ 

TSP 

19 

19 

19 

16 

21 

18 

Copper 

MAP 

% 

20 

13 

15 

14 

14 

12 

20 

[ 

TSP 

13 

> 

13 

12 

14 

16 

12 

i Bine 

NAP 

40 

31 

37 

32 

38 

39 

30 

[ 

TSP 

31 

29 

31 

29 

33 

28 

V 

:< 

Treatments  applied i July  14,  1974 
* Top  6 Inch**  of  »tn»  col  looted  October  10,  1974 

I 
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| Table  10. 

1 


f 


Soil  Phoaphorua  Testa  from  Alfalfa  Study 
at  8IPAC,  1974 


Soil 

Depth 

0-1" 


1-2* 


2-3  • 


Carrier 

NAP 

TSP 

NAP 

TSP 

NAP 

TSP 


Iba.  Pa0 5/h 


0 

•sseseei 

60 

120 

180 

240 

300 

H"  r m 

AV 

17 

24 

40 

82 

75 

94 

55 

20 

55 

52 

92 

108 

195 

87 

14 

11 

14 

16 

16 

20 

15 

14 

15 

18 

25 

17 

20 

18 

9 

13 

11 

11 

15 

12 

12 

12 

12 

13 

12 

10 

17 

13 

Samples  oolleotedi  October  7,  1974 
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In  Table  10,  both  phosphorus  earriars  was*  affactiva  in  raising  ths  phosphorus 
level  of  the  0-1"  increment,  if  not  a deeper  depth.  Potassium  results  in  Table  11, 
shoe  the  heavy  inpact  of  a broadcast  application  of  potass iua  chloride  on  surface 
fertility.  Magnesian  levels  ears  unchanged  by  treatnents  applied,  as  Shown  in 
Table  12,  while  manganese  values  were  inconclusive,  when  considering  check  sample 
results  for  MAP  (17)  and  T8P  test  of  46  where  manganese  was  not  applied. 

sine  levels  reflsct  spplisd  rates,  increasing  from  0.7  ppm  on  "0"  treatment 
to  7.5  ppm  on  the  "300  lb."  rats. 

Voids  in  mangansse  and  sine  data  were  intentional,  since  effect  of  dilute 
suspensions  should  be  localised. 
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table  11.  1*74  Soil  Toot  Data  ftw  fhoopbrnmo  Study  on  Alfalfa 


Trt.  (lba  PjO^A) 

Soil  Depth  (in.) 

MAP 

TSP 

MAP 

TSP 

p«  . 



— 

PI*  * 

0 

0-1 

6.0 

6.0 

525 

470 

1-2 

6.2 

6.1 

187 

225 

2-3 

6.4 

6.2 

90 

97 

60 

0-1 

5.9 

5.9 

505 

470 

1-2 

6.1 

6.0 

205 

170 

2-3 

6.4 

6.2 

96 

75 

120 

0-1 

5.8 

5.9 

525 

505 

1-2 

6.0 

6.1 

187 

205 

2-3 

6i4 

6.3 

82 

90 

180 

0-1 

5.5 

6.0 

562 

450 

1-2 

5.9 

6.1 

262 

205 

2-3 

6.2 

6.2 

105 

82 

240 

0-1 

5.4 

5.9 

505 

430 

1-2 

5.8 

6.1 

225 

170 

2-3 

6.2 

6.3 

97 

82 

300 

0-1 

5.5 

5.9 

562 

450 

1-2 

5.4 

6.0 

262 

170 

2-3 

6.1 

6.1 

112 

90 

Avera9#s  by  depth 

0-1 

5.7 

S.9 

536 

457 

1-2 

5.9 

6.1 

225 

191 

2-3 

6.3 

6.2 

97 

86 

Saaples  Collected*  Ootobar  7,  1974 
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Table  12.  1974  Soil  Test  Data  froa  Phosphorus  Study  on  Alfalfa 


Magnesium 


Soil 

Depth 

(in.) 

0-1* 

CAttitr 

0 

60 

lbs 

120 

. P2o 5/a 
180 

PQH  Mg  mm 

240 

300 

AV 

a#  an*  a»  a wee 

MAP 

166 

184 

174 

178 

196 

196 

182 

TSP 

162 

162 

172 

162 

166 

172 

166 

1-2* 

MAP 

190 

180 

168 

170 

178 

176 

177 

TSP 

170 

186 

172 

182 

192 

186 

181 

2-3  • 

MAP 

172 

192 

180 

196 

170 

198 

185 

TSP 

180 

174 

174 

178 

188 

164 

176 

Manganese i 

* 

0-1" 

MAP 

67 

64 

96 

84 

84 

87 

84 

TSP 

• 

m 

fat 

as 

• 

46 

46 

sine  i 


0-1" 


NAP 

TSP 


0.7 


2.8 


3.9 


9.1 


7.2 


7.5 

1.1 


5.2 

1.1 


• Only  surface  saaples  wara  analysed  for  aanganasa  and  sine. 
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SUMMARY 


1.  Magnesium -ammonium-phosphate  was  surface  applied  to  an  established  alfalfa 
stand  at  SXPAC  in  July  1974.  Cooperative  eats  rial  for  the  MAP  suspension 
was  granular  triple  superphosphate  broadcast  at  corresponding  rates  as  part 
of  a split  plot  experiment. 

2.  the  selected  site  was  Moderately  acid  in  pH  (5.7-6.3) . very  low  in  P (9ppsi) , 
and  very  low  in  K (60  ppm) . soil  calcium  and  magnesium  were  also  low. 

3 . An  initial  application  of  muriate  of  potash  equivalent  to  600  lbs/A  was 
broadcast  to  supply  crop  needs  thru  1975. 

4.  Phosphorus  rates  cosiprising  the  study  are  0.  60 . 120.  180.  240  and  300  lbs 
PjOj/acre. 

5.  Plant  analyses  data  were  obtained  from  saaples  collected  on  October  7.  1974. 

6.  Several  deficiencies  were  detected. ..calcium.  magnesium,  copper  and  boron 
which  could  be  limiting  alfalfa  response  to  phosphorus  in  1975.  unless 
corrected. 

7.  Manganese  levels  were  higher  under  MAP  treatments  than  where  TSP  was  applied. 
Plant  response  to  the  manganese  component  was  evident  in  alfalfa  receiving 
120  lbs.  P20s  and  higher. 

8.  impact  of  fertiliser  treatments  on  soil  test  levels  were  most  evident  in  the 
first  increment.  0-1"  depth,  specifically  for  both  phosphorus  carriers  and 
potassium. 

9.  Zinc  applied  as  part  of  the  MAP  suspension  was  effective  in  raising  soil  test 
levels  similar  to  the  trend  observed  within  the  fescue  series. 

10.  Several  aspects  of  this  study  would  justify  a continuation  of  the  worK. 
Evaluation  of  alfalfa  response  to  MAP  would  be  premature  at  this  time. 
Corrective  measures  to  alleviate  other  deficiencies,  namely  calcium,  magnesium, 
copper  and  boron  would  create  more  ideal  circumstances  for  obtaining  a true 
phosphorus  response. 


